To identify real-world evidence on outcomes from therapies for relapsed/refractory diffuse large B-cell lymphoma (DLBCL) and follicular lymphoma (FL), we systematically reviewed literature in Medline/Embase for DLBCL/FL-related articles on real-world results published during January 2012-May 2016. Among 33 included articles, therapies included stem cell transplant (SCT) and chemotherapy, including experimental regimens. The highest overall survival rates were observed for SCT, long considered an optimal strategy following initial relapse. Prognoses were inferior among DLBCL patients receiving rituximab-based regimens rather than SCT, particularly among studies that exclusively focused on those ineligible for SCT due to age or co-morbidity. A lack of viable treatment options for DLBCL/FL patients ineligible for SCT after relapse remains a significant gap in care.
abstracts to confirm accuracy. No study was excluded at the abstract level based solely on insufficient information.
Full-text articles for the accepted abstracts were retrieved for in-depth review in the second round of screening, conducted by a single investigator using the same inclusion and exclusion criteria applied at the abstract level. Only studies enrolling ≥50 patients were included, and a geographic emphasis was placed on studies conducted primarily in France, Germany, Italy, Spain, the United Kingdom, the USA and Japan. A second investigator confirmed all excluded studies; any discrepancies were resolved by a third investigator. Throughout the process, discrepancies were addressed by consensus and with input from a third investigator if necessary. The literature search included publications (English only) on randomized controlled trials (RCTs), observational studies and economic evaluations that reported clinical effectiveness, tolerability/safety, economic or health-related quality of life/patient reported outcomes in adult patients with DLBCL or FL.
Full data extraction was performed on all studies included following the second round of screening. Extracted data included study descriptors; patient characteristics; treatment-level information; outcomes (efficacy, safety/tolerability, economic, health-related quality of life and patient reported outcomes); treatment patterns and clinical guidelines.
Results
At the abstract level, a total of 2599 unique citations were identified. After these abstracts were screened, 255 had a sample size of ≥50 patients and were selected for full-text review; 2344 were excluded. The main reasons for exclusion during the full-text review were the patient population not meeting selection criteria (e.g., no R/R DLBCL or R/R FL patients included or mixed populations), the article not reporting data on a treatment-related effectiveness outcome (n = 37) or the study enrolling patients outside of the review's geographical scope (n = 39). After applying all criteria, 33 articles examining either efficacy or effectiveness of therapies administered to patients with R/R DLBCL or R/R FL were identified. The PRISMA study attrition diagram is shown in Figure 1 .
Of the 33 included studies, 21 were full-text papers and 12 were scientific conference abstracts. There were 18 articles reporting on patients with R/R DLBCL and 15 reporting on R/R FL. The majority of publications had observational study designs (n = 21).
Summary of studies by treatment & patient characteristics
Of the 18 studies evaluating patients with R/R DLBCL, SCT was the most common treatment, examined in seven articles. Six studies looked at rituximab-based chemo, three at experimental chemo and two discussed carmustine (BCNU), etoposide, Ara-C and melphalan (BEAM) conditioning. Experimental chemotherapy was defined as any drug regimen that did not include rituximab, or that was investigated as part of a clinical trial. Most publications reported data on disease stage, and enrolled patients across all stages. Proportions of patients with Stage 3 or 4 DLBCL ranged from 31 to 76%. In studies of R/R FL, the majority of articles examined SCT (n = 9), followed by experimental chemotherapy (n = 3), Yttrium-90 Ibritumomab Tiuxetan (90Y-IT; n = 1), watchful waiting (n = 1) and salvage treatment (n = 1).
Clinical outcomes of treatment for R/R DLBCL Observational study designs
Twelve of the studies examining R/R DLBCL were of an observational study design (Table 2) . Of these, the majority (7/12) investigated the effectiveness of either autologous (auto-) SCT or allogeneic (allo-) SCT, and reported on OS; OS ranged from 18% at 3 years for the subset of patients with non-germinal center B-cell-like DLBCL, to 64% at 4 years in an overall population of R/R DLBCL [8, 11, 14, 15, 20, 21, 26] . One study [21] directly compared auto-SCT with allo-SCT and found that myeloablative conditioning used prior to allo-SCT was significantly inferior to auto-SCT for both OS (hazard ratio [HR]: 1.9; 95% CI: 1.5-2.4) and PFS (HR: 1.4; 95% CI: 1.1-1.7) outcomes, after adjusting for baseline and demographic characteristics. However, for reduced-intensity conditioning (RIC) allo-SCT, the OS disadvantage (HR: 1.3; 95% CI: 1.0-1.8) was of only borderline significance, and the disadvantage for PFS was not significant (HR: 1.2; 95% CI: 0.9-1.6). Another study, using data from the European Group for Blood Marrow Transplantation database, compared unrelated donor allo-SCT with allografts from sibling hematopoietic SCT [8] . At 3 years, neither OS (42 vs 37% for sibling and unrelated donors, respectively) nor PFS (35 vs 35% for sibling and unrelated donors, respectively) was associated with donor type. This was confirmed in multivariate analyses. Among all of the studies investigating SCT, the highest OS rate of 71% was reported in a study examining auto-SCT at a median follow-up of 39 months [9] . This study also found that patients who relapsed as a result of chemosensitivity had higher 3-year event-free survival (EFS; 66%) compared with refractory patients (35%, p = 0.001). The remainder of the observational studies reported on outcomes in R/R DLBCL patients treated with either rituximab-based regimens (n = 3) or BEAM conditioning (n = 1). The studies investigating rituximab-based regimens reported median OS ranging from 10.8 to 21.0 months [7, 10] . Farooq et al. showed that patients in complete response at the end of first-line therapy have a significant survival advantage relative to those with stable disease or partial response (median OS: 21 vs 6.8 months, respectively) [10] . A study examining longer-term survival of 5 years from progression found that primary chemorefractory patients had lower OS (15%) compared with relapsed patients (42%) [24] . In the one observational study evaluating the effectiveness of BEAM conditioning regimens [15] , 5-year OS rates showed a slight advantage for Z-BEAM over BEAM/R (86 vs 69%) during the 2007-2010 period. However, no difference in the rate of 5-year disease-free survival (DFS) was observed.
There were limited data on response outcomes. Response rates were reported in only three of the observational studies identified. Overall response rates (ORRs) of 49% were reported in a study examining allo-SCT after prior auto-SCT; this was the only SCT study reporting data on response outcomes [20] . In another study, an ORR of 50% and complete response of 28% were reported for R/R DLBCL patients treated with rituximab + bendamustine [7] . The article by Rovira et al. [24] also compared complete response outcomes in primary chemorefractory and relapsed patients. As with OS, the authors demonstrated a significant advantage with respect to complete response for relapsed patients (59 vs 17% for relapse vs chemorefractory during the 2002-2012 period).
Clinical trials
Six publications discuss trials for R/R DLBCL treatments (Table 3) . Three clinical trials examined the efficacy of experimental chemotherapy regimens. Czuczman et al. compared lenalidomide with investigator's choice regimen (gemcitabine, rituximab, etoposide or oxaliplatin) and found that median OS (31 vs 24.6 weeks), median EFS (13.6 vs 7.9 weeks) and the ORR (28 vs 11.8%) were all improved with lenalidomide compared with investigator's choice [27] . The other two articles were single-arm studies examining the vorinostat + gemcitabine + busulfan/melphalan regimen [18] and fostamatin [12] . Nieto et al. concluded that the vorinostat regimen induced high complete response rates (73%) and delivered promising early outcomes in R/R DLBCL patients; 73% of the study population was alive at a median follow-up of 25 months [18] . The study examining fostamatinib found that, although it was generally well tolerated at the 200-mg dose, efficacy was limited, with only 3% of patients achieving any type of response [12] .
The results of a Phase II clinical trial of rituximab plus vinorelbine, ifosfamide, mitoxantrone and prednisone (R-NIMP) suggested this regimen as a promising option in relapsed DLBCL [13] . The highest OS (median 28.4 months) and PFS (median 10.5 months) outcomes for rituximab-based regimens were reported in this study. Another Phase II study evaluating the BEAM conditioning regimen had the highest rates of complete response (84%) [28] out of all the clinical trials and observational studies in R/R DLBCL included. In a Phase II study of bendamustine plus rituximab (BR) in patients with R/R DLBCL who were not candidates for SCT, an ORR of 63% and a CR rate of 37% was observed, indicating that BR is a promising salvage regimen in DLBCL patients with limited therapeutic options [19] .
Clinical outcomes of treatment for R/R FL

Observational study designs
Similar to R/R DLBCL, the majority of the ten observational studies in R/R FL (8/10) focused on either the auto-SCT or allo-SCT treatment settings ( Table 4) . The majority of studies reported 5-year OS rates from 51 to 72% [16, 17, 21, 23, 30, 33, 37] . This is unsurprising as SCT is commonly regarded as the only curative option in FL. One study found that strong evidence of response based on negative positron emission tomography-computed tomography findings prior to allo-SCT was a strong prognostic factor in patients with relapsing chemosensitive FL [29] , with 3-year OS rates of 90% observed in this subset of patients.
Several studies compared the outcomes of patients treated with allo-SCT versus auto-SCT with conflicting results, depending upon the subgroup of FL patients included and/or the time period of evaluation [16, 17, 21] . Klyuchnikov et al. found that Grade 1/2 FL patients treated with auto-SCT had superior OS outcomes compared with RICallo-SCT (OS: 5-year 74 vs 66%, p = 0.05) [16] . However, in higher-grade patients, no significant difference in OS was observed [17] . In another study by Robinson et al., median OS in the auto-SCT arm (59 months) was similar to RIC-allo-SCT (60 months) [23] . With respect to relapse/progression, significantly higher rates at 5 years were observed for allo-SCT vs auto-SCT across the three studies (Klyuchnikov et al. (2015) [16, 17, 23] . Finally, in another study comparing BEAM-auto-SCT with BEAM-allo-SCT in 171 patients with relapsed FL [33] , OS and PFS were not statistically different at any of the time points examined. For the subset of patients in complete response at transplant, however, BEAM-allo seemed to show improved DFS at 10 years (71.4 vs 27.7%, p = 0.056). One study compared outcomes among patients receiving a watch and wait strategy versus initial therapy with rituximab in low tumor-burden FL, a favorable prognostic subgroup. No difference in OS at 5 years was observed between groups (watch and wait strategy 87% vs initial therapy 88%). Upon disease progression and receiving active treatment, 60% of evaluable patients achieved complete response. Finally, a study by Sorigué et al. provided further evidence of the positive impact of therapy response on long-term outcomes in FL patients treated with prior first-line rituximab-based immunochemotherapy [38] . Of those patients who responded initially to primary therapy and later, upon relapse, were treated with salvage therapy, 83% were still alive at 10 years compared with only 33% of treatment-refractory patients.
Clinical trials
There were five studies reporting on R/R FL treatment trials (Table 5 ). Three studies examining the efficacy of experimental chemotherapy regimens were identified, with two providing evidence supporting obinutuzumab in R/R FL [34, 35] . In these two trials of obinutuzumab regimens, complete response ranged from 6% for minimal residual disease (MRD)-positive patients treated with obinutuzumab plus bendamustine [34] to 50% among patients positive for the CD20 antigen (CD20 + ) receiving obinutuzumab + fludarabine and cyclophosphamide (FC) [35] . This Phase Ib study by Radford et al. also noted very high ORRs of 93-96% following induction with study treatments (obinutuzumab + FC or obinutuzumab + CHOP). These results are in contrast with Ganjoo et al., who assessed ocaratuzumab in a similarly enrolled CD20 + FL population [39] ]. They found ORRs around 30%, and recommended further studies to establish a role for ocaratuzumab in CD20 + FL. Finally, Pott et al. specifically investigated the prognostic relevance of MRD in patients treated with obinutuzumab, and found evidence suggesting that the treatment was more effective among patients with MRD-negative status versus positive (complete response rate of 28 and 6%, respectively) [34] . The study also indicated greater depth of response with obinutuzumab plus bendamustine over bendamustine alone, with nearly twice the patients achieving MRD-negative status with obinutuzumab plus bendamustine (82 vs 43%; p < 0.0001) during induction.
Illidge et al. evaluated the effectiveness of 90Y-IT in CD20 + -relapsed patients receiving prior immunochemotherapy with rituximab [31] . After 2 months of treatment with 90Y-IT, an ORR of 98% was achieved, with 30% of the patients achieving complete response/CRu. Median OS was 75.2 months; 1-and 3-year PFS rates were 94.1 and 34.0% respectively. Only one study examined allo-SCT in patients experiencing relapse or progression after prior chemotherapy [32] . Results indicate that allo-SCT offers durable, long-term remissions for relapsed patients. The 2-and 3-year OS rates in patients who were chemosensitive undergoing RIC-allo-SCT were 84 and 82%, respectively. Similarly, the 2-and 3-year PFS rates were 73 and 71%, respectively. These findings further support allo-SCT prolongation of survival and time to relapse in chemosensitive patients.
Economic outcomes of treatment
Among the studies included in this review, only one was identified that reported data on hospitalizations. No study presented evidence on medical costs or hospitalizations in R/R FL. Gyan et al. reported a hospitalization rate of 20% due to toxicity following treatment with R-NIMP among CD20
+ DLBCL patients at first relapse. Patients were hospitalized for a median length of stay of 6 days [13] . The most common safety events were Grade 3-4 toxicities for neutrophils (50%) and platelets (15%).
Discussion
The objective of this work was to comprehensively review available data on the clinical effectiveness associated with different therapies for the treatment of R/R DLBCL and R/R FL. Although more than 2000 unique citations were identified, only 33 articles examined therapeutic effectiveness in patients with R/R DLBCL or R/R FL. Although some RCTs were included in this review, the primary objective was to identify real-world evidence; thus, not all trials were systematically identified. Furthermore, most of the RCTs included in this review were Phase I or Phase II studies, which generally have fewer enrolled patients when compared with Phase III studies for these diseases. Several of the larger RCTs that examined rituximab-based regimens in this population, including CORAL [40] , the Canadian Cancer Trials Group LY.12 [41] and ORCHARRD [42] , were not captured within the search algorithm due to either publication date or indexing. As a result of the design of this review, observational studies made up the majority of data included.
Sample sizes were generally higher for observational studies, which are consistent with this type of study design. A sample size of at least 50 patients was required for inclusion in the review to ensure the robustness of the data identified. While observational studies may have more potential to introduce selection bias, the majority of observational studies in this analysis sought to address this by incorporating multivariate analysis methods. Additionally, observational studies provide their own value as they demonstrate the performance of therapies used in standard clinical practice, making the results more easily generalized to the typical patient. These findings often complement and/or supplement data from clinical trials.
Overall, our review showed that in the past 5 years, evidence generation for R/R DLBCL treatment effectiveness has been limited, with studies focusing predominantly on auto-versus allo-SCT, followed by chemotherapeutic approaches, consisting of both experimental and rituximab-based combination therapies. This is not surprising, as SCT has long been considered the optimal salvage strategy following initial relapse in DLBCL (European Society for Medical Oncology Guidelines) [43, 44] . While one of the highest OS rates observed (71% at 39 months) was reported in patients treated with auto-SCT [9] , there have been numerous advancements in supportive care for allo-SCT over the last decade, including improvements in donor-selection tools and RIC regimens [45] [46] [47] . These developments, along with a lack of clarity around potential deterioration of outcomes for auto-SCT in the era of immunochemotherapy, prompted Robinson et al. to conduct a study comparing different SCT treatment strategies [21] . Despite these changes, the authors observed continued greater OS and nonrelapse mortality with auto-SCT compared with allo-SCT. Within the SCT setting, longer-term survival rates were variable per study and ranged from a 3-year OS of 18% to a 4-year OS of 64%. This variability is likely a result of heterogeneity within DLBCL, as the 3-year 18% OS was based on a subgroup of patients with germinal center B-cell-like DLBCL, whereas the 4-year 64% OS calculation was based on a population that was negative for circulating tumor disease. Response rates for SCT were reported in only one R/R DLBCL study examining allo-SCT after prior failure with auto-SCT, with an ORR of 49% [20] . Overall, the findings of this review also indicate a high degree of variability across different DLBCL subpopulations, supporting the need for further study and use of predictive biomarkers to identify at-risk populations who may benefit from novel treatment strategies.
For DLBCL patients experiencing relapse or progression, treatment guidelines recommend high-dose chemotherapy coupled with SCT, with rituximab combination regimens commonly used for patients ineligible for SCT [44] . Over 70% of the studies included in this review examined these two treatment regimens -unsurprising as they are the dominant first-line treatments for these groups. With regard to findings pertaining to immunochemotherapy in R/R DLBCL, the prognosis among patients receiving rituximab-based regimens was inferior to SCT, with median OS statistics ranging from 10.8 to 28.4 months. Not surprisingly, the lowest OS and PFS outcomes were observed in studies that exclusively focused on patients ineligible for auto-SCT due to age or co-morbidity [7, 19] . The median age range (64-76 years) also tended to be older for studies examining rituximab-based regimens, with a higher proportion of patients having more advanced disease (61-76% stage 3 or 4) relative to studies in the SCT setting. Five-year OS rates for BEAM conditioning regimens (69-86%) were among the highest of all the studies included in this review, with one study evaluating different conditioning regimens showing a slight 5-year OS advantage (but no difference in DFS) for Z-BEAM over BEAM/R. BEAM response rates were not frequently reported, but the highest response rate (84%) was observed in a Phase II study evaluating BEAM conditioning regimen.
Among the RCTs included in this study, most were focused on survival outcomes for experimental chemotherapeutic regimens. The highest OS reported among these studies was a median of 28.4 months for a rituximab-based regimen. This particular study also reported the highest median PFS of 10.5 months. While these median survival times are higher than what was reported for observational studies, this may have been due to age or performance status differences between the study populations. Six of the included clinical trials reported response outcomes, with the highest being an ORR of 96% in a study of vorinostat, gemcitabine and busulfan/melphalan [18] .
A recently published patient-level analysis [48] pooled the results of two pivotal rituximab trials (CORAL and CCTG LY.12) with two large observational cohorts to examine response rates and survival for patients with refractory DLBCL. Pooled results showed a 26% ORR with a range of 20-31% among the four included studies. Findings for pooled OS were similar: median OS of 6.3 months (range of 5.9-7.0 months among included studies; 20% of patients alive at 2 years). The results of this retrospective analysis are significant for several reasons: the authors concluded that, overall, there are limited data published for this patient population, which is confirmatory to the findings of the current review. Even with the current treatment landscape including multiple rituximab-based therapies, response and survival outcomes for refractory DLBCL remain poor. The rate of response and median survival was similar across study designs.
Similar to R/R DLBCL, there were limited data on treatment-related effectiveness outcomes reported for R/R FL in the past 5 years. Consistent with its more indolent pathophysiology, survival outcomes for R/R FL were generally better than those reported for R/R DLBCL.
Approximately half of studies focusing on R/R FL examined outcomes for auto-SCT or allo-SCT. This was surprising as treatment guidelines suggest reserving SCT for only select cases [44] . Five-year OS with SCT ranged from 51 to 72%. There was some evidence indicating that survival is improved with auto-SCT versus RIC-allo-SCT, although this may have been attributable to differences in disease stage at diagnosis and was not consistently observed in the available literature. As with R/R DLBCL, data on treatment response rates in the SCT setting were limited in observational studies, more prevalent among RCTs, but were overall quite variable across studies and patient subgroups.
According to treatment guidelines, chemotherapy regimens containing rituximab should be the mainstay of treatment for R/R FL [43] , as NCCN guidelines currently recommend SCT only for patients who progress within the first 6 months of first-line maintenance with rituximab, or for patients on their second or third remission. When examining studies focused on chemotherapy regimens, the highest ORR (96%) was reported in a Phase IB trial for patients receiving obinutuzumab in combination with CHOP [35] . ORR ranged from 30-90%, and complete response ranged from 6% for MRD-positive patients receiving obinutuzumab to 50% for CD20 + patients receiving obinutuzumab with FC. In contrast, the data for the experimental agent ocaratuzumab were not as robust, with an ORR of only around 30% in patients with R/R CD20 + FL. As with DLBCL, patient populations of studies focusing on the SCT setting were generally younger compared with those treated with chemotherapy.
As with all systematic literature reviews, there are certainly limitations in the scope of what the review can address. The objective of this SLR was to identify studies of patients with R/R DLBCL or R/R FL, although the search allowed for inclusion of studies including all DLBCL or FL patients. Patient demographics, such as age, were different among patients who received stem cell therapies and those who received other treatments, making it inherently difficult to truly assess the effectiveness of each treatment on clinical outcomes. As discussed earlier, in studies included for R/R FL, SCT was the most prevalent therapy assessed, which is in contrast to what guidelines would suggest. Given the higher reporting of survival outcomes observed in the studies evaluating SCT, it is possible that some bias toward these studies may have been introduced by the search strategy's focus on effectiveness outcomes. Finally, this review did not address newer therapies, including chimeric antigen receptor T-cell therapies, gene treatments for R/R DLBCL. Axicabtagene ciloleucel gained the US FDA approval in October of 2017 for large B-cell lymphoma (including DLBCL) after failure with at least two other therapy types; however, studies examining this treatment were not published until after the review's timeframe. Similarly, tisagenlecleucel gained approval from the FDA in early May 2018 for the treatment of R/R DLBCL patients. Both of these treatments could have significant impact on the treatment landscape. Axicabtagene ciloleucel showed a complete response rate of 54% in a multinational clinical trial [49] and tisagenlecleucel treatment showed an ORR of 50% (32% complete response) in a pivotal Phase II trial [50] .
Conclusion
Overall, the results presented here indicate that there are limited data regarding real-world effectiveness and economic outcomes for approved treatment strategies and clinical outcomes in patients with R/R DLBCL or R/R FL. Among studies analyzed for R/R DLBCL, treatment courses ranged from SCT to combination chemotherapy, although most of the studies examined SCT. Survival rates and treatment responses were variable and survival outcomes were more likely to be reported in studies that examined SCT as a treatment modality, whereas studies examining experimental regimens were more likely to report response outcomes. Among studies analyzed for R/R FL, treatment settings ranged from SCT to chemotherapy, including experimental types and 90Y-IT. Survival outcomes were more often reported in studies evaluating SCT, while information on response was limited in these SCT studies, and survival rates were variable. Response rates in patients who received experimental chemotherapy were also variable. This variability in survival and response rates is likely a consequence of heterogeneity within DLBCL and FL populations, and suggests a need for further research on prognostic biomarkers to guide therapy choice in R/R DLBCL and FL patients. For both DLBCL and FL, SCT-based treatment strategies were the most analyzed in this review. However, SCT can be used in only a subset of patients, as it is not currently recommended for the elderly or those with multiple comorbidities. These findings suggest that treatment options for patients ineligible for SCT remain a significant unmet need.
Future perspective
Many of the current studies of DLBCL and FL included in this review examined SCT. Indeed, the studies suggest that patients treated with this strategy have the best prognosis in terms of both OS and overall response. However, SCT can be used in only a subset of patients, as it is not currently recommended for the elderly or those with multiple co-morbidities. A lack of viable treatment options with proven long-term results for these patients currently represents a significant gap in care. Further research into nontransplant options is likely to gain momentum in order to fill this critical unmet need, along with a push to identify predictive biomarkers to distinguish the patients who are most likely to benefit from these novel treatment strategies. Additionally, given the positive long-term results associated with SCT, we are likely to see more prognostic studies further delineating the specific subsets of patients who are the best candidates for this therapy. Lastly, RIC regimens for allo-SCT have already reduced the high treatment-related mortality historically associated with this procedure, so we expect additional research into these regimens in an effort to expand the numbers of patients with R/R DLBCL and R/R FL who can benefit from SCT.
Executive summary
• Non-Hodgkin lymphoma (NHL) is the most prevalent hematological malignancy. Diffuse large B-cell lymphoma (DLBCL) and follicular lymphoma (FL) are the most common types of NHL, accounting for approximately 65% of all NHLs.
• A frequently used regimen for both indications is rituximab given in combination with the regimen of cyclophosphamide, doxorubicin, vincristine and prednisone (R-CHOP).
• R-CHOP significantly improves survival in FL and DLBCL.
• Approximately a third of DLBCL patients develop relapsed or refractory (R/R) disease. Although FL is a more indolent form of NHL, there is currently no cure and relapses occur.
• Current therapeutic options for patients include stem cell transplant (SCT) and chemotherapy/immunotherapy. More effective therapies for patients ineligible for SCT remain an important objective.
• This review systematically evaluated the evidentiary base for therapies used in R/R DLBCL or R/R FL.
• There was limited evidence on effectiveness outcomes for R/R DLBCL and R/R FL in the past 5 years. Treatments included SCT and chemotherapy. No study of R/R FL examined rituximab-based chemotherapy, despite treatment guidelines describing it as a treatment mainstay.
• The majority of observational studies included for R/R DLBCL examined the effectiveness of either autologous (auto-) SCT or allogeneic (allo-) SCT. One of the highest overall survival (OS) rates observed (71% at 39 months) was reported in patients treated with auto-SCT; this mode of therapy is considered the optimal salvage strategy following initial relapse.
• For DLBCL, the prognosis among those receiving rituximab-based regimens was inferior to SCT, with median OS from 10.8 to 28.4 months. The lowest OS and progression-free survival were observed in studies that exclusively focused on patients ineligible for auto-SCT due to age or co-morbidity.
• High-dose chemotherapy followed by auto-SCT is a well-defined treatment modality for R/R DLBCL. Five-year OS rates for etoposide, Ara-C and melphalan (BEAM) conditioning regimens ranged from 69 to 86% and were among the highest reported in the review.
• Approximately half of FL studies examined outcomes for auto-SCT or allo-SCT, which was surprising as treatment guidelines suggest reserving SCT for only select cases. 5-year OS ranged from 51 to 72%. Some evidence indicates that survival is improved with auto-SCT versus reduced-intensity conditioning-allo-SCT, although this may have been attributable to differences in baseline disease stage and was not consistently observed in the available literature.
• Experimental chemotherapy regimens were examined in several studies of FL. The highest overall response rate (96%) was reported in a Phase IB trial examining obinutuzumab in combination with CHOP. In contrast, data for the experimental agent ocaratuzumab reported an overall response rate of only 30% in CD20 + patients. Writing assistance was utilized in the production of this manuscript.
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